Introduction
In wideband spectrum sensing (WSS) of wireless communications with a multiple of receive antennas, the primary goal is to find vacant subbands in a wideband channel composed of a multitude of frequency bands [1] [2] [3] [4] . It is beneficial in the WSS to have an accurate estimate of the noise variance. For example, in the detection scheme proposed in [5] , estimation of the noise variance in a subband is performed based on the observations in all the subbands. The accuracy of the estimate of the noise variance can be shown to depend on the distributions of the observations under the null and alternative hypotheses. The key parameter in the estimation is the probability that the subband with the lowest energy is under the null hypothesis.
In this paper, we focus on the asymptotic value of the probability and discuss its implications in the performance of WSS schemes. 
The Probability
Lemma 1. The probability can be expressed as
and
where
denotes the probability density 
We can assume that j X F  for and
for under without loss of generality. Then we easily get
Thus, from (4) and (5), we have
Finally, recollecting that
] and combining (3) and (6), we get (1) as
Following similar steps, we can show (2). It is straightforward to see that
irrespective of the values of and , by letting , and therefore,
since , , and
we get
from (1) and (9) 
Now, since
from (10), we immediately have (13) from (14). 
where T x is a number in the interval   
using (10) since , where
is a number larger than . Now, choosing the number p 
